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CATASTROPHIC MORTALITY 
BREEDING TROPICAL ROCK LOBSTERS 

In Augusi-September cach year many 3-4 year old sub- 
adult Panulirus ornatus emigrate feom Torres Strait. north- 
eastern Australia, into the Gulf of Papua; some migrate as 
far as Yule Island al the eastern side of Ihe gult, appearing 
in breeding condition on shallow coastal teefs by mid- 
January (Moore and MacFarlane, 1984; MacFarlane and 
Moore, 1986; Bell et al., 1987), There isa seasonal srtisinal 
lishery for these breeding lobsters, but il lasts only a few 
months. The breeding lobsters are in poor conditon and it 
has been hypothesised that they invest so much energy in 
the migration and in reproduction that death is inevitable 
(Trendall and Prescott, 1989). However, the population 
could also decline as a result of fishing pressure or emigra- 
tion from the fishing grounds. These alternative explana- 
lions of the annual decline of the breeding population were 
investigated in carly 1989. 
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Methods 

In order to distinguish between the three hypotheses it 
wis necessary to estimate natural and fishing mortality. and 
immigration and emigration tales. A variety of methods 
were used to estimate these parameters; (a) langle nets were 
deployed in deep water adjacent to the coastal reels lo reveul! 
the extent of mavements on and off the reets, (b) Ihe cateh 
and effort of the fishery were analysed to indicate Irends in 
abundance, (c) lobsters were tagged and their recupiure tate 
was monitored lo provide an estimate of population size and 
loss rates, and (d) the water content of samples ui digestive 
gland was measured to show trends in physiological condi- 
fon. 


Results and Discussion 

The Yule Island fishery followed a typicsi pattern over 
the period January-March 1989, with two major peaks in 
catch folowing monsoonal storms before waning through 
March. The sex ratio of the lirst peak was close to unity 
whiereas prior to this the caich consisted mostly of males and 
the second peak comprised almosi entirely lemales. 

The tangle nets caught lobsters in two pulses jn synchrony 
with the January and February full moans. Hawever, these 
pulses were considered not lo indicate emigration because 
(i) catch rates from the reef top peaked immediately after- 
wards, (ii) several animals lagged from the nets were caught 
later by the fishery, and (iii) through March, when the caich 
al the fishery declined rapidly, no associated movement of 
lobsters off the coastal reefs was revealed by the nets. 
Instead, the pulses were interpreted as lunar hatching excur- 
sions as (hey comprised almost entirely females with evi- 
dence of recently hatched broods. 

Analysis both of the tagging and catch data indicated 
extraordinarily high total loss rates (Z = 10-12) mmpared 
with lobsters in Torres Strait (Z< 1); indeed. ut the 20.000- 
30,000 lobsters estimated to be presenr at the beginning of 
the study more than 95% disappeared during the [nllowing 
lew months. The tag return rate was high indicating (hat 


fishing pressure was responsible for much of the decline (F 
= 3-4), bul (he natural mortatily rate over (he period was even 
higher (M = 7-8) possibly asa result of the stress of migration 
and breeding. 

This interpretation is supported by trends in the waiter 
content of the digestive gland, The water content (60%: in 
healthy lobsters) increased steadily to 30% by early March 
after which it declined slightly: this apparent recovery may 
have resulted irom animals with the highest water content 
dying ala faster rate. The degree of deterioration was greater 
in females and the recovery was more marked in the very 
few males remaining in the fishery at (his time, Prior to this 
physiological recovery, recently moulted lobsters wére very 
rare. However, in the final weeks of the fishery nearly al) 
males caught had moulted recently and theif mortality rate 
had reduced to an unmeasurable level. In contrast. moulting 
was not observed in females and their mortality rale re- 
mained very high throughout the study, 

[tis clear thal lobsters breeding on coastal reefs near Yule 
Island do not survive to breed again in subsequent yerrs. 
This raises the question of the generality of this phenome- 
hon among other breeding populations of P. ornatus thar 
have been discovered recently in deep water adjacent 10 the 
far northern Great Barrier Reef of Austratia. 
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